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1 

w m « 

2M89§Ji, ^-^^^<'>TJBCAO— lt'fc5^^>7 • (Babesia 
caballi ; J^T, TBCj £fct^5) n HcSS^i"** ^ 

&&'<'<i'Tm\Z.JA'tZ'<'<isT • ^^ydS^^^^T • (Babesia 
equi ; SIT. ^BEj irfcv^) ^ 2 3^*0 "btl/Tl^o 

Sw^WtfStt, Sfa-o^, 7v?7, civ-T, "fifiat, T^y^ioJ:^ 
^'m7le^^•ttt:^ c F 3 {CJ!2:<^LTV^^ >0 *?Sttft*±, i^SrlgU »jfi*3«J:U5 

«fcS?P!JS(4ci-«to-c^ ; Fft7fcSis, SiO%, $.tilz.t±5 o%iz.mt t> 

?i:BciiM^ii asfeiiiii^tsii^f), Bciayfe^^ttBiiMi, 

ifiufclZlAofcfiA (^#n^ h ; sporozoite) tti£*>l£ML3*t;:ftA n y 
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2 

-f h (raerozoite) ktiZ> 0 Mi^jk^T'^ h\^5$Wk (^/yh ; 

schizont) LTf££if1- 0 *jfiL3*(Z>«ft»t^l^ ni/>r httttttJStb, fdlO^jk 

ottCtf^-F (zygote) tt, v^iilgrtCSAL, J^o^— h 
(sporokinete) fc&fcgL t*?— WftcD&m&ftX'Z ?)l:»SUT, 

CF^I FAi:f^5«tlt, ^x7^y^cy h& [ Int. J. 

Paras i to 1. 2 2 (5) : 6 2 7-6 3 0 (1992) ] „ ELISA [ Vet. 
Parasitol. 2 0 : 4 3-4 8 (1986) ; Int. J. Paras i to 1. 2 4(3) : 3 
25 41-346 (199 4) ; Vet. Parasitol. 6 8 : 1 1-26 (199 7)], 

DNAT'o-^ffi^t^ft [ Parasitology 102 : 357-365 (1 9 9 
1) ; Vet. Parasitol. 7 3 : 5 3-6 3 (199 7)] J&S«tf&$ftTV*<5 0 
Ltf>LWb, ^x^^y^Dy hffiTtttttillgtOjfe, ELI SAtttBEi: 
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3 

UiD^P^ h<75o7°h!J- (rhoptry) O&feiiiffc: (extrusome) CD— fl) ©48 
kDa ^W^®t2j#m^{w^t5 56t^ Mt^W^f^^i LT 

*3893©&— OfflOffitt, BC©^n//f hcDn^h y — CD4 8 kDa # >s<? 

$ys^ffe, L< fift^a^n/ciT^ y^gs?ij*^^«9, ^obcwd 

y ^XU A>oBC©^ hcOn^h y — CD 4 8 k D a f W^fi 99! 
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4 

#31 91 ©a^7-*5 «fc T>*^£ ©tW^tt* fc , DNA/d — P C R V > 5 

ifcT 5 y|fcE?!|j&»P>J&9» ji>o^^7 • ^<ij©ya^ hcDn 7° h y —CO 4 
8 kDa *f<*1t± Q&m£tiZ&ftttteffiimizttLXft&¥#}1g&&f[ 

io -*-5t>co-efc5 0 

#3B9l0>J&=tfH»Mli, T -^DWn^ h CO n "7" h y —CO 4 8 k 

Da ^w«^lTi:^S6<J{cM^L5 5»t<*l-Ba-*-5» *f§^cOfoto^<£-rs^ 
• #^y <£M hcoa^h y— CO 4 8 kD a * V^Kli, ^£*£3fe 

^TlCfEgj-rS BC1 lDi:BC 2 3 3 D/S^ff <bix6<> 

25 \z.fe\£^^fz_}h\z.m^%Zk1£X\** fr<LXV-*'<'<i/Tm*&®T^-Z>Zktf 

^^(Dfgs^iDiMMte, &&&<Otiift&mit*X 9-7tiaM I P<z>'<'<i'T • #^y 
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[>v/^'>7-i©s^^^fei ttli, ELISA, -r^y^a-^hfe 

HI 1 *5£W<D*y * n— TvUjftfrBC 1 1 D©^^->7 • */<y 

IH 2 tt, IE?U#-?§- 1 \Z7rrtm£fi&H& W-T -5 , BCW^n'A h©n7*HI- 
C04 8 kDa * >>^ff & = — K"t*5 c DNA^n- >BC4 8 SrJffl^iiA/^fp 
GEX/BC4 8©»SBi^-^«:igTfc5 0 

B C> n y>f h 4 8 k D a SrKfflsi-S-ty * n— -JvMftffcB C 1 1 D <b ©SiCtt 

&%&*M<DB C(D* o >>V h(Duy> h D —(DA 8 k D a 9 =i— 
iHH^fi. 1 1 x.l^TW*fel: J: oT^5 1 1 ^"Cf 5. i~fc:b*>, Avarzed 
<b [ J. Vet. Med. Sci. 5 9(6) . 479—481 (1997)] fdtfc V \ 

in vitro«Fit{w«t 9 B C^£fe#lfcS£ (MlS£|*J^£^ : Jfo 1 0 %) £?#3 0 
Chomczynski b^>^"j£ [ Anal. Biochem. 1 6 2 . 156—159 (1987)] 

^T^v^^^A-^^y — yu-^ n n/^/UA&(Cj: «9 I — ^/l^RNA^ 
tttilU oligotex-dT 30 (TakaraftiSi) let t) mRN A^^BtfllffiL^, Zap- 
cDNA-g-^c^^h (Stratagene Inc. ®i) $:l^tcDNA?:Mt5o ZWcD 
NA^AZap Yl-Pr — V^t*— (Stratagene Inc. W \ZWX&. Gigapack 
III^-.y <$r— *Jlsjf*/X. l 7-J>> (Stratagene Inc. W) teM^^ytr— v^^L* 
cDNA^^f^y-^tm, ^&iXfccDNA5^^7y-ll, BC^t3 
74 h 4 8 kD a ^^^frSTKa-t-S^y ^n— ^ufetfl:Srfflv>T-< A/^^ 
U — — >^£fTt/\ cDNA^D-y^ w©cDNA^n — >&in vivo 
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m^rv^a >JC<fc <9pBluescript^ u — >t UTEllX-fSo 

{^Sanger<bO^T f ^-^>'& [ Proc. Natl. Acad. Sci. USA . 7 4 . 54 6 3 (1 9 
7 7) ] Srffl^T;*^ KIH?iJ 5 <, W±0 £ 5 LT^f>fLfc c D 

5 NA©55 ^ KIEJUtt, 1E5«## 1 (d^-r«t 5 1,8 2 8:&S*f"efc 

•9 , 1E?iJ#-§-1 *^fi2(C^i-BC> ny'-f h 4 8 kD a *>s<?W<7>7 * JVk 
Wffi\\z.ttfc+*mffl&&=f-£& 1,3 7 4i£g*J-£<g-A,-ev^ 0 .bfSOi: ? K L 

^{-^^^{-J:^^ 6 ^^— * — <DTmzffiX-fZ> a o^-e, _LIEcD 
10 NAfcffALfclS^** — *JI§ifi, B*S\ I±lBSS^, 2r*n<D 

**Wt-J: I? » s^isT - ti'<V <D* ny-T h©n^h!j-ro4 8kDa^V 

cDit^- £ig A L fciHM&a* ft «b ft S 9 >'< ? ff*3 J: O^rft tf>— b /«£ 

bftfc^'^IMS.fctf-tftbO— fiFB^b^S^y^^ Ktt*fc, BCCD^ a 

K^SftSfcarettfcv*. 

Hjfcffl 1 : s<*<is7 • ^^y<D^ o>/-f hoc DNA7^^7 y — tf)*f|^ 

B C*tSfe*JliL3* (*jfiL«rt*^SP : Ifol 0%) AvarzedPjO^jfe [ J. Vet. 
Med. Sci. 5 9(6). 479—4 81 (1997)] tC?£V\ in vitroig^l;: <fc 
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•mfco BC (USDAt) «Jfef^<t0St®@5ifiJi: LTEDTA& 

*£tf?-a— ^{c&BLfcjfiLfttS:* 1 OmM HEPESJDRPM 116 4 Oigife 
T*iI^gfe#L, buffy coatS:l»^fc 0 it^Sfcif^ ±?||£|&*U ttaEO5 0/i 
1 £4 0%£-vjfiLifWnR PM I 16 4 Oigifc (2mM L-#>V9 ^ ^ x 50/il 
jE^-^MUtt^) ©lml«t'^U 2 4^-^ ^ n^u- Hd 1 Kfr 
fcUlmlfo^aLt. W^n^l/-KJ5%CO ? , 2%O z , 93%N 2 , 
3 7°C<75^T-C^L^ SB. «r»«f«6i:^«IL, ^-MFSfefefci: 

Z<D& o (C LT^fcixfcB CigJte^jfn.^*^© cDNA7-f^7!i — OflllStt, 
SE#e>©«^ [Ml 2 6EIB*IKE^a«S[f|gft, 1 9 11, (1 9 9 8)] 

(CTit-r^fc-C'tT^tL^c -fteii-h, t#f)tlfcBCg^gj|^^, Chomczynski 
b<Djj& [ Anal. Biochem. 1 6 2 . 156-159 (1987)] ? 

oligotex-dT 30 (TakarattSi) iCj; <3 mRNA^SI^Ltf , Zap-cDNA^ 
h (Stratagene Inc. M) 3rfflV\ hlZ%$H(DZfu b=>— MZ'tftoX 

cDNA?r^Lfco r©cDNA?riZap 1177-^^^- (Stratagene 
Inc. M) Gigapack III^ y *r— Vs?*/*^ A (Stratagene Inc. 

8!!) ?rfflv\ M:^$ilTt^7 a D h^-vHr^ot^y^-yy^u 

cDNA 7 ^^7 y-^rtH^L7t 0 

%ffiff»]2 : /<-<->T • #/<yc7}> n;/y h<£4 8 k D a ffl&*:W$rtrZ>* J t n 

v^<>h (Difco&M) £i fcKfUfcUifcOS:, 7»7©BALB/c 
^?*<^Mfl£fiJoJ;U^Tl^ 1 U£fotz<0 0.2ml £gs«Lfc.o il^D^i L 
T, 11©^ n ^ F ^7n^ y ^^i7ya^y h (DifcoftSSD 1 1 h 

]) =j—;U (P EG 1 5 0 0, Boehringer Mannheim BiochemicafctSO iC«t <0 s p 
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- 2 ? ^ $ □ —- T'fflffi. t £ i£7t„ 

'M^y K-^asatt, HAT^i (Boehringer Mannheim Biochemical) 
*3«tt^Bri Clone (BioResearchtrJg) WMG I TJgite (WakoftM) ^fe 

C^lfe*jfiL^tt«*Srffi^fc|HJg^5tgt#,sfe{c J; «3 * * y L£ t Z 5, 

m— <D4 8 k D a fitlS£:SaM-5 w LtfmWL. Ztlb&BCl lDiBC23 
3 t Lfc 0 BC1 lDtBC2 3 3DOl4f^y^o-f;^[j; x ^ 

■^-a««E-e©«*tw«tt), n/h y-STBaK-rs-bo-cfcoTt (mi) 0 -o> 

Zf? 7^*3«tt^L^M(-oi/^-r{i, Amersham isotyping kit (Amershamtt^) £ 
JBv*-C&3£$ft % I g G 2 a t I g G 1 X'fo^it 0 

^M&l 3 : BCWd'A 1*0) c DNA7^^7 y — <D* ? V — — >?i3£Tf c 
DNA^ n — -ycDis— ? ^l/i/lstf 

—V3KWb \^XmMM2X'^hiXtz4 8 kDa ^W^ft^BKtSBC 1 1 
D 7 * o — f-JUtKtt&r m±m& 1 %^lfo.tST A^' ^ VflD P B S l£ J: 

— ^WKi'^fit'^ $X I gGfctffc (Jackson Immunoresearch Laboratories, 
IncK) & l%*M.mT;l<zf*>%QPBSizJ:iO 2 0, 0 0 0»#3RLfc4>G>*' 

&%0y i rif^nfc cdna7^/7 y — Sr-r^y ^.^ y — ^Vi7*i~s r 

BC4 8 3rin vivo^^rv'i/a J; 19 pBluescript SK (+) & 
— (Stratagene Inc. £!) (CjfAU ^rO|&. # c D N A£rfiJI8I*3l*"T?SMfr U 
-fr:/* n— ^>^L/c 0 fADNAIiMl 3 y X$$£Xfz3.=-/<— tvUT 0 ^ 

— (Stratagene Inc. M) Sr/BWc^-Y fetdj: "9 , ABI PRISMTM 
377'>— <7-^— (Perkin Elmer&M) Srffl^T^^ KEJ!l*^*Lfc 0 
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y— fir. fteGene Works (IntelliGenetics, Inc. M) *%\r^XffiVt£tl 

f- KIE^iJte, IE?iJ#-5§- 1 (C^-fii V) , if 1,8 2 8 i£X*fT'fc 9 % IE?!!*-* 1 
ll^tBC^t:^ ^4 8 kDa ^W?^R©T5^gaByiJ{c*r^5«jt5tfi 
^Sl, 3 7 4MJt^T^5- t^^ofco 

&3b\ _hf5c DNA^n — >BC4 8 #^7* 5: K^^-pGEX4T-3 
l:ffl*ii*ilfcpGEX/BC4 8 ft, -kmmz. h7^7x^-> 3 >i, 
Escherichia coli /GST-BC48<i: LT, ii^MH^XHi^^^X^XllS^ 
5E9f (I^clo < rfjjg: lTll#3f («5(I#^-3 0 5- 8 5 6 6) ) ilt 1 
999^6^ 1 60 (^?£#-S§- :FERM BP-6 7 6 U LT^ffc^iVCl * 

^(CpBluescript SK ( + ) 5 — {C^A^tLTV^^) c DNAi^r,, 

f&JISBP*, EcoRItXhoI "C«J t> ft U pGEX4T-3^7^U'^ 
^— (Pharmacia Biocheraicals Inc. §S{) OEc oRI iXh o I 1^ M:if$A 
Lfc (13 2) 0 CKD^^S h v<^-^ *Jj§0 (BL2 1 «c) Ch 7 ^7 
i^hL, yy'a tvp- # -D-^^--^^^ h j -> k (IP 

TG) -C«igjL385L£*fc, 

3S*&cF"ti:fc*:J»M0>ffifK5 0 0ml ^4°C{wT6, 0 0 0 r pmT*l 0^-^js 
'fr3rfro£:^ _L?ff4:^T7t 0 £tftg£: 1 Om 1 <D sonication buffer (5 OmM 
Tris-HCKpH 8. 0)/5 OmM N a C 1/lmM EDTA) WfiliSU 
«3I!-cfc 9®#£fi£5fcL/L 0 0% TritonX-100 

1%K#3J: SKSSJOgL 4°C(CT1 2, 0 0 0 r pmf3 0#Wit«fr£fTV \ 
±fSSrHIi|RLfco lH]i|7L/c±?f(C^^^^-fe^Tn— ^4 B if— X 
(Glutathione sepharose 4B beads; Pharmacia Biochemicals Inc. M) 5 0% 
^7y-©0.2ml^t 4X:iZT3 0ftWm$QLtL&. 4tlCT3,00 0 
r pmT-1 0#WiS'frU ±m&&Ttz 0 0. 5% TritonX-100 ^r^DP.BS 
(PBST) lml^ftLfc^ 4 < Ci:T5,0 00 rpmfl0#F»U 
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mmnm (5 0mM Tris-HCl(pH8. 0)/l 5 0mM Na C 1/2. 5 mM 
CaCl 2 )lmim, mate* 4to5,000 rpmfl0#F«U 
JiWfcfcTfc. *«MM2 0U©ho>'^S : ^tP»fkffla»»©0. 5ml* 
JO*.* 4«Cfc-C-*«*iLfco 4tl:T3, 0 0 0 r pmfl O^ITOf* Lfcfc, 
±fflf«rEiRUfctO«ra*A^>^»t Lfc [ Sc help^ AdpI. Paras i to 1. a 
6., 1 -1 0 (1 9 9 5) #BS] „ 

»biXfcaftA^V^«rtt=hnU/un-^^^9> (HybondTM-C extra, 
Amershara) *,7 4 >>?L1t&^ -frmfrt Ltl^J 2 tfRK LfcB C 1 

-iyU*-*->^— i***-^^** I g G ftflc (Jackson Inununoresearch 
Laboratories, IncJK) ^ffll^^x^^y/n 7 h^HlLt„ ^©M*, 
«0«2-CffcHUi:BC 1 1 D^M^^^/^n-^^t^^^^^ 

^Wt— IfcL-C^/c (®3) 0 

^ffifiL§. :«a»^StWSr^V^EL I S Afc«k 5 B C*3.fcT/B E O^^EJgiJ 
E L I S AteTakumi ^Ofg^ [ .Ton. J. Vet. Sr.i. 5 2 (2) . 2 4 1-250 
(1 9 9 0)] $r##(^o7t 0 -ttt-h, nMffl4X*'&(btltz&%L*>s<?n 
£0.0 5MMtKi^77 7 - (pH9. 6) T*#* U 967tELISAffl 

0.05 %Tween20aS»D PBSfl [el%$- U 3 %^^rM. ^U^^PPBS^IO 
0M/5tfo^U 3 7tl:T6 0^Dj,^Lt o ^o^^^^ 
^ h £ 0 . 0 5 %Tween20aS*D PBSfl [HJgfcfr Ltz 0 JfctC, 3 %* * 
-fc^*8sflnPBS-ei/8 OffiF*3RL^fr*5 0/i 3 

BCfcJ:t5BE*«»!^^JiL«f«rfflV^ 0 Rj&*Tfc, 0 . 0 5 %Tween20S^P P 
BS-C 6 EHfeifrU 3%^^A^^^^jpPBST*l/ / 4, 0 0 OfiMtfRLfc'* 
^^^'--tflMfct^ I gGMft (Cappel&M) ^50ji l/5tfo^L, 
37<C|: ' C60 £i£fc 0 SJ»7&. 0.05 %Tween20aSJD P B S T* 6 
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Inlgfe^Lx SfffSi: LT, 0. lM^xyi, 0. 2MU l/WrF h!/ 1 ?^, 0.0 
0 3 %i§^{b7M£7k, *5j:t>*0. 3mg/m 1 <D2, 2 ' -7v?y-^ (3-^ 
f^<>'/f7J/y>-6-^y») (SigmaftM) Lfc <b tf>£ 1 0 



0/x l/:fti"o#&U ^i§.ICT6 o#WKJS3-£fc„ srt?^T^, &«4 1 5 

*1 



BC*5«fctfBE#fflRSfe 

•^ikfifE L I S A fit 


BEHifeJg&S^jiiLM 
E L I SAM 


BCH&JB&f 
E L I S Al 


0.039 


0.018 


0.319 


0.021 


0.032 


0.541 


0. 0 0 3 


0.045 


0.805 


0.014 


0.033 


0.700 


0.029 




0.721 


0.020 






0.068 






0.017 







::t-, Bcmfet^skm&tfitebLtzELi SAmM&3k£<9, *ELIS 

Afe-CttBftttPfi^ttO: 2-Cife5Ii^P>^i*oT^5. EL I SA(D^ 

Jfe^-^jfiLflf-Ctt, E L I SAffi^VN-rnt 0. 2J£ATT*fco7tco(C*f L, BCg 
^^■^ifiLrtTiiE L I S Affile 3 1 9~0. 8 0 5^L, -ttO^fStt^flfcS 
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fS jft <z> t& B8 

1. s<*<i/T (Babesia caballi) <D* u h <D<5> >s<?fg;%: = — 

^^naKT^^KiEJU^jsv^i 4> L< lifter 5 y»as*:^ g&t>L< 
^iji^/N-r ^xu j^-o^^^t • #^<y nyv v<du^y l> -co 4 8 

5 . IE?iJ#-§-2 iz^i-T $ y BHE^bfcSJK ittzl-tmsZT *;mEMlz.*s 
^0/<^<->7 • hOa/F U-(D4 8 kD a 

6. E5»J## 2 i:^t7 ^ /^IH?"J£=< — Ki-SJfiSiE^J*^-*-^ c DNA^- 
m^&^/cDNA^^-fC.toTftmilSm^n^^ 
4 * 5 [ZfE«t<^ * I"*? Wo 

7 . iE^J## 2 fwTF-T T ^ 7 K&?>J Sr = — K-*- 3 ^SIB^'J ^^"f 2) c D N A £ 
M^iAA^ff^T — ^^^lit^^-frtlliLt, y^->r • ;#/<y tf>y: n>/ 
<< Y<Dvz?h V — <D4 8 kD a ^^^f ^?|^t5llix7 7-«S„ 

8. x<^<->T • Z)s<V <D* oyV h(Dn^°h ])—(D4 8 kD a *>'<?Rtft 

1 0. ^-/^d— ^P*t#:-C*>5»3j?:^8**:tt9^SEtt©0t«s, 
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1 3 . '<<<i/T - ]) <D* n h(D(DvZ?h V —(OA 8 k D a fl/'^fg. 
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kDa 



M a b c 



94- 

67-; 

43 J 



30- 
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SEQUENCE LISTING 
<110> The Chemo-Sero-Therapeutic Research Institute 
<120> A DNA coding for raerozoite protein of Babesia caballi, a 
recombinant protein obtained by using said DNA and a use thereof 
<130> 661440 
<160> 2 

<210> 1 
<211> 1828 
<212> DNA 

<213> Babesia caballi 
<400> 1 

GTGCCCTGGC CGTTCGCCAC AACAGCCGTG TTTCCATC ATG GCT CCC AGC GAC TCT 56 

Met Ala Pro Ser Asp Ser 
1 5 

GTG GGC GAC GTG ACT AAG ACC TTA TTG GCT GCC AGC GAA ACT GTG GAC 104 
Val Gly Asp Val Thr Lys Thr Leu Leu Ala Ala Ser Glu Ser Val Asp 

10 15 20 

TCA GCT GCC AAT GCC TAT ATG ATC AAC AGT GAC ATG AGC GAT TAC TTG 152 
Ser Ala Ala Asn Ala Tyr Met He Asn Ser Asp Met Ser Asp Tyr Leu 

25 30 35 

TCG GCT GTG TCT GAC AAC TTC GCC GAG CGC ATT TGC AGT CAG GTC CCT 200 
Ser Ala Val Ser Asp Asn Phe Ala Glu Arg He Cys Ser Gin Val Pro 

40 45 50 

AAG GGG AGT AAC TGC AGT GCT TCC GTT AGC GCA TAC ATG AGT CGC TGC 248 
Lys Gly Ser Asn Cys Ser Ala Ser Val Ser Ala Tyr Met Ser Arg Cys 
55 60 65 70 

GCT AAA CAG GAC TGC CTG ACT CTC CAA AGT CTT AAG TAC CCT CTT GAG 296 
Ala Lys Gin Asp Cys Leu Thr Leu Gin Ser Leu Lys Tyr Pro Leu Glu 
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75 80 85 

GCT AAG TAC CAA CCG CTG ACC CTT CCT GAC CCC TAC CAG TTG GAG GCC 344 
Ala Lys Tyr Gin Pro Leu Thr Leu Pro Asp Pro Tyr Gin Leu Glu Ala 

90 95 100 

GCA TTT ATA CTC TTC AAG GAG AGT GAC GCT AAT CCG GCC AAT AGC ACT 392 
Ala Phe lie Leu Phe Lys Glu Ser Asp Ala Asn Pro Ala Asn Ser Thr 

105 110 115 

GAG AAG CGC TTC TGG ATG CGT TTC AGA AGG GGC AAG AAC CAC AGT TAC 440 
Glu Lys Arg Phe Trp Met Arg Phe Arg Arg Gly Lys Asn His Ser Tyr 

120 125 130 

TTC CAC GAC TTA GTC TTC AAT CTG CTG GAG AAG AAC GTG ACT CGC GAC 488 
Phe His Asp Leu Val Phe Asn Leu Leu Glu Lys Asn Val Thr Arg Asp 
135 140 145 150 

GCG GAT GCT ACT GAC ATT GAG AAC TTT GCG TCC AGG TAC CTG TAC ATG 536 
Ala Asp Ala Thr Asp He Glu Asn Phe Ala Ser Arg Tyr Leu Tyr Met 

155 160 165 

GCC ACG CTT TAC TAC AAG ACG TAC ACG AAT GTT GAT GAG TTC GGT GCT 584 
Ala Thr Leu Tyr Tyr Lys Thr Tyr Thr Asn Val Asp Glu Phe Gly Ala 

170 175 180 

AGC TTC TTT AAC AAG TTG TCT TTC ACT ACT GGG TTG TTC GGC TGG GGC 632 
Ser Phe Phe Asn Lys Leu Ser Phe Thr Thr Gly Leu Phe Gly Trp Gly 

185 190 195 

ATC AAG AGG GCA CTT AAG CAG ATT ATT CGC TCT AAC CTG CCC CTT GAC 680 
lie Lys Arg Ala Leu Lys Gin He He Arg Ser Asn Leu Pro Leu Asp 

200 205 210 

ATC GGG ACA GAA CAC AGC GTC AGT CGC CTG CAG CAC ATT ACG AGC AGT 728 
lie Gly Thr Glu His Ser Val Ser Arg Leu Gin His He Thr Ser Ser 
215 220 225 230 

TAC AAG GAT TAC ATG GAT ACG CAG ATT CCT GCA CTG CCC AAG TTT GCG 776 
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Tyr Lys Asp Tyr Met 
235 
TCC CTT 
Ser Leu 
250 

GAC ACC 
Asp Thr 



AAG CGT TTC 
Lys Arg Phe 



GGT TAC GTC 
Gly Tyr Val 
265 

AAC TTT ATG 
Asn Phe Met 

280 
AAG GAA ATT 
Lys Glu lie 
295 

GAC ACC AAG 
Asp Thr Lys 

TTC TTC AAT 
Phe Phe Asn 

GTG TCA AAC 
Val Ser Asn 
345 

ACT GTG GAC 
Thr Val Asp 

360 
ATA AGA AAA 
lie Arg Lys 
375 



Asp Thr Gin He Pro Ala 
240 

ATG GTA GTG CAG AGG CTG 
Met Val Val Gin Arg Leu 
255 

AAG AAG TGG 
Lys Lys Trp 



Leu Pro Lys Phe Ala 
245 

GTG GCT 
Val Ala 



GTG AAC 
Val Asn 

CGT GAG 
Arg Glu 

GAT TTA 
Asp Leu 
315 
AAG GAA 
Lys Glu 
330 

GAC GCC 
Asp Ala 

TTC ATC 
Phe He 

GTG TCA 
Val Ser 



CCG TGG TAT 
Pro Trp Tyr 
270 

AGG GTG TTC 
Arg Val Phe 

285 
CCT ACT AAG 
Pro Ser Lys 
300 

TTC GAG AAC 
Phe Glu Asn 

ATT CGT GAC 
He Arg Asp 

AAG GAT TTA 
Lys Asp Leu 
350 

AAT AAC GAA 
Asn Asn Glu 

365 
ACG GGG GCC 
Thr Gly Ala 
380 



ATT CCT ACA 
He Pro Thr 

GCA TTA AAA 
Ala Leu Lys 
305 

AAA ATT GGG 
Lys He Gly 

320 
CCT AGT AAG 
Pro Ser Lys 
335 

TTC GAG AAC 
Phe Glu Asn 

ATT CGT GAC 
lie Arg Asp 

GAG GAT TTA 
Glu Asp Leu 
385 



CTG GCC ACC 
Leu Ala Thr 
260 

TAC ATG AAG 
Tyr Met Lys 

275 
AAG AAG TTC 
Lys Lys Phe 
290 

GAA AAG GTG 
Glu Lys Val 

CAG GGT ACT 
Gin Gly Thr 

GCA TTA AAA 
Ala Leu Lys 
340 

AAA ATT GGG 
Lys lie Gly 

355 
CCT AGT AAG 
Pro Ser Lys 
370 

TTC GAG AAC 
Phe Glu Asn 



824 



CTG AAG 
Leu Lys 

TTC AAT 
Phe Asn 

TCA ACC 
Ser Thr 
310 
GTG GAC 
Val Asp 
325 

GAA AAA 
Glu Lys 

CAG GGT 
Gin Gly 

GCA TTA 
Ala Leu 

AAA ATT 
Lys He 
390 



872 



920 



968 



1016 



1064 



1112 



1160 



1208 
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GGG CAG GGT ACT GTG GAC TTC ATC AAT AAC GAA ATT CGT GAC CCT AGT 1256 
Gly Gin Gly Thr Val Asp Phe He Asn Asn Glu He Arg Asp Pro Ser 

395 400 405 

AAG GCA TTA ATA AGA AAA GTG TAC ACC GAG GCC GAT GAT TTA TTC GAG 1304 
Lys Ala Leu He Arg Lys Val Tyr Thr Glu Ala Asp Asp Leu Phe Glu 

410 415 420 

AAC AAA ATT GGG CAG GGT ACT GTG GAC TTC ATC AAT AAG GAA ATT CGT 1352 
Asn Lys He Gly Gin Gly Thr Val Asp Phe lie Asn Lys Glu lie Arg 

425 430 435 

GAC CCT AGT AAG GCA TTA ATA AGA AAA GTG TCT ACC GAG GCC GAT AAT 1400 
Asp Pro Ser Lys Ala Leu He Arg Lys Val Ser Thr Glu Ala Asp Asn 

440 445 450 

TTA TTG GAG AAA TAGGTTGCGA AGCCCCTGAG GAAGCACCGC AAGGGCAACG TTAGT 1457 
Leu Leu Glu Lys 
455 

GACAGCGGGG AATCTGAGGA AATTTCGGCT GTGGGTGAAT CTTTGGAATC CGACAACGAA 1517 
ATGAAGACCC AGGAGTCAAT GAACTCGGAG AGTGCTTCTA CCGAACTCCC TTCTGAGGAG 1577 
TCCGAGGAAG AGTCGGCTGC TATGGTTATT CAGCAGCCCA CCCTGGAGGA GGCCAGCCAG 1637 
ATCGCATTGC CTGCTGAAGA AGACAGCTCA GAGTTGCAGG AAACCTCCGA CAACTATGAA 1697 
GCCTCTCTCT AGTCACCTTT GACGTCCATC GCACTGCTCG GAGAATATAA AACGCATTGC 1757 
TCGGTTGCAC TCTAGTTGTT AACAATGCAC AATTTAATGT TATAGTTGTT TTGAAAAAAA 1817 
AAAAAAAAAA A 1828 

<210> 2 
<211> 458 
<212> PRT 

<213> Babesia caballi 
<400> 2 

Met Ala Pro Ser Asp Ser Val Gly Asp Val Thr Lys Thr Leu Leu Ala 
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15 10 15 

Ala Ser Glu Ser Val Asp Ser Ala Ala Asn Ala Tyr Met He Asn Ser 

20 25 30 

Asp Met Ser Asp Tyr Leu Ser Ala Val Ser Asp Asn Phe Ala Glu Arg 

35 40 45 

lie Cys Ser Gin Val Pro Lys Gly Ser Asn Cys Ser Ala Ser Val Ser 

50 55 60 

Ala Tyr Met Ser Arg Cys Ala Lys Gin Asp Cys Leu Thr Leu Gin Ser 
65 70 75 80 

Leu Lys Tyr Pro Leu Glu Ala Lys Tyr Gin Pro Leu Thr Leu Pro Asp 

85 90 95 

Pro Tyr Gin Leu Glu Ala Ala Phe lie Leu Phe Lys Glu Ser Asp Ala 

100 105 110 

Asn Pro Ala Asn Ser Thr Glu Lys Arg Phe Trp Met Arg Phe Arg Arg 

115 120 125 

Gly Lys Asn His Ser Tyr Phe His Asp Leu Val Phe Asn Leu Leu Glu 

130 135 140 

Lys Asn Val Thr Arg Asp Ala Asp Ala Thr Asp lie Glu Asn Phe Ala 
145 150 155 160 

Ser Arg Tyr Leu Tyr Met Ala Thr Leu Tyr Tyr Lys Thr Tyr Thr Asn 

165 170 175 

Val Asp Glu Phe Gly Ala Ser Phe Phe Asn Lys Leu Ser Phe Thr Thr 

180 185 190 

Gly Leu Phe Gly Trp Gly lie Lys Arg Ala Leu Lys Gin He He Arg 

195 200 205 

Ser Asn Leu Pro Leu Asp He Gly Thr Glu His Ser Val Ser Arg Leu 

210 215 220 

Gin His lie Thr Ser Ser Tyr Lys Asp Tyr Met Asp Thr Gin He Pro 
225 230 235 240 
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Ala Leu Pro Lys Phe Ala Lys Arg Phe Ser Leu Met Val Val Gin Arg 

245 250 255 

Leu Leu Ala Thr Val Ala Gly Tyr Val Asp Thr Pro Trp Tyr Lys Lys 

260 265 270 

Trp Tyr Met Lys Leu Lys Asn Phe Met Val Asn Arg Val Phe He Pro 

275 280 285 

Thr Lys Lys Phe Phe Asn Lys Glu He Arg Glu Pro Ser Lys Ala Leu 

290 295 300 

Lys Glu Lys Val Ser Thr Asp Thr Lys Asp Leu Phe Glu Asn Lys He 
305 310 315 320 

Gly Gin Gly Thr Val Asp Phe Phe Asn Lys Glu He Arg Asp Pro Ser 

325 330 335 

Lys Ala Leu Lys Glu Lys Val Ser Asn Asp Ala Lys Asp Leu Phe Glu 

340 345 350 

Asn Lys He Gly Gin Gly Thr Val Asp Phe He Asn Asn Glu He Arg 

355 360 365 

Asp Pro Ser Lys Ala Leu He Arg Lys Val Ser Thr Gly Ala Glu Asp 

370 375 380 

Leu Phe Glu Asn Lys He Gly Gin Gly Thr Val Asp Phe He Asn Asn 
385 390 395 400 

Glu He Arg Asp Pro Ser Lys Ala Leu He Arg Lys Val Tyr Thr Glu 

405 410 415 

Ala Asp Asp Leu Phe Glu Asn Lys He Gly Gin Gly Thr Val Asp Phe 

420 425 430 

He Asn Lys Glu He Arg Asp Pro Ser Lys Ala Leu He Arg Lys Val 

435 440 445 

Ser Thr Glu Ala Asp Asn Leu Leu Glu Lys 
450 455 
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